Objective: To observe the effects of electro-acupuncture (EA) on ultrastructure of gastric antrum smooth muscle cells (GASMCs) in diabetic gastroparesis (DGP) model rats, and to explore the possible mechanism underlying the therapeutic effects of EA.
Major equipment: Acupuncture needles:
produced by Suzhou Hualun Medical Articles Co. Ltd.
The electro-acupuncture apparatus was SDZ-Ⅱ type.
Transmission electron microscope (TEM) was FEI Tecnai G2 Spirit type. Ultramicrotome was Leica UC7 type. 722 spectrophotometer was Japanese Shimadzu UV-1800 type.
Methods

Modeling of DGP
After an adaptive 7-day feeding and then 12 hrs fasting, the rats were given 2% STZ injection in the left lower abdominal cavity (55mg/Kg). 72 hrs later, the venous blood of tails was taken and measured by One Touch blood glucose meter and test strips, by which the diabetic rats were identified when the instant blood sugar was higher than 16.7mmol/L.
From the same date of identification a HSHF feedstuff was administered to the rats irregularly (odd-number date fed only in the morning and even-number date fed only in the afternoon). Once per week, we measured the blood glucose of rats by One Touch blood glucose meter and test strips, urine glucose by Tes-tape, as well as recorded the weight, food and drink, fur colour, urination and defecation, activity and mental state. The duration of measurement was 8 wks. The rats having a blood sugar less than 16.7mmol/L were ruled out from the experiment. A successful modeling was confirmed by: ① blood sugar≥16.7mmol/L, urine glucose positive ；②the general state and stool character were significantly different from the normal control group; ③the GI motilities were significantly different from the normal group.
1.2.2Animal grouping and process
60 SD rats were randomly assigned to give groups: A- 
Location of acupoints and controlled non-points
The location of acupoints were defined by reference to Experimental Acupuncture edited by Zhong-Ren LI, 
EA method
The rats were bound to rat board, by locating unilaterally the above mentioned points (acupoints or control non-points) were selected. After removing hair around points the same trained operator inserted needles (size 0.25mm*25mm) on the selected points in a depth of 5 to 7mm. Then the negative electrode of EA apparatus was connected to the selected points and positive electrode to points 2mm under the selected points. For each rat a total 3 groups of output lines were connected. The waves were set at an alternate mode with 5-second 10HZ sparse wave and 10-second 50HZ dense wave in shift. Intensity of wave was regulated until the muscles around points shaking slightly. The needles were kept in points for 20 min.
The EAs were performed every day by changing sides, for consecutive 15 days.
Sample collection and process
At the end of experiment, the rats were restricted foods for 24 hrs and water for 2hrs. At the same time a total of 20 ml gastric content was collected for measuring the GER; small intestine segment was acquired for measuring the IMR.
Observational indexes
①General state: food and drink, urination and defecation, fur colors, activity and mental state. IMR=a/A×100%.
④Observation on the ultrastructure of GASMCs.
The gastric antrum tissue pieces were fixed in 2.5% glutaric dialdehyde at 4 ℃ for 10 to 12 hrs; then were washed by 0.1mol phosphoric acid PBS for three times, 10 min for each time, then were fixed in 1% perosmic acid for 1 hr, washed by PBS again for three times, 10 min for each time; then were gradient dehydration by acetone and embedded in ethoxyline resin (Epon) 812, solidification at 37℃ for 24 hrs, 60℃
for 24 hrs. Slices were made by ultramicrotome, with thickness around 50 to 100nm. The slices were double stained by uranyl acetate and plumbi nitras, and were observed and photographed by TEM.
Statistics
All data were analyzed by the SPSS 17.0 statistical
package. The data were tested normal distribution first, measurement data were expressed as mean±SD (χ±s).
One-way ANOVA was employed for comparison data in multiple groups, wherein LSD method for homogeneity of variance and Dunnett's T3 method for heterogeneity of variance. Data not in normal distribution were expressed by interquartile range and tested by rank sum method. P＜0.05 was set as the criterion of significant difference.
Result
General state
During the experiment, rats in the blank control group had been active, with sensitive reaction, smooth fur colors, and normal eating, urination and defecation.
Rats in model group had an increased eating and drinking from the third date of modeling, then continuously had increased drinking, eating, loose foul stool; from the fourth week, some of them had decreased appetite, down spirit, retarded reaction and weight loss; from the sixth week, most of the rats, apart from increased drinking and urination, could have apparent decreased eating, significant weight loss, altered stool character (loose or hard) with foul smell, dry yellow fur easy to lose, and retarded reaction. The indexes for evaluation above-mentioned general state were from literature 2 . The description above showed that the modeling was successful.
GER and IMR comparison among groups (Table 1)
From 
Ultrastructural changes of the GASMCs
Normal control group: In the intercellular stroma adjacent to muscle plexus neurons we could see suggested that the ultrastructure of smooth muscle cells in the rat gastric antrum had apparent changes after modeling ( Fig. 2A and Fig. 2B ).
EA point group: compared with the model group, the ICCs in gastric antrum had apparently increased, but less than blank control. The shape and structure of cells were basically normal, but the mitochondria had some slight swelling. The gas junctions exist, though has some damages, but less than that in the model group. This suggested that EA on Zu San Li (ST36)
could increase the number of ICCs and fix the damaged ultrastructure of them (Fig. 3) .
EA non-point group and Metoclopramide group: the number of ICCs was more than model group, but less than EA point group. The shape and structure of cells were slightly blurred, mitochondria were vacuolar, partially dissolved, gap junctions among cells still existed. The pathological damage of gap junctions among cells was less than model group, but worse than EA point group. This suggested that EA on non-point or Metoclopramide had limited repair effects for ultrastructure of gastric antrum, possibly due to the limited drug absorption and acupoint-specific effects (Fig.4 and Fig.5 ). 
